This study presents a new process using inductively a coupled plasma dry etching method to manufacture a longperiod fiber grating filter with exact period, vertical sidewalls, and smooth etched surfaces, and the filter is thus named a perfectly notched long-period fiber grating (NLPFG). This process can dramatically reduce production time, and thereby provide higher volume production. The fabricated NLPFG has periods of 640 μm, resonantattenuation wavelengths of 1518 nm, and maximum resonance-attenuation of 21.79 dB. A force induced losstunable calibration of the NLPFG filter was implemented, and a monotonically increasing quadratic fitting was observed. The results demonstrated that the proposed NLPFG has a much better period precision compared to corrugated LPFG, and it has great potential for a loss-tunable filter and force transducer applications. © 2012 Optical Society of America OCIS codes: 060.2370, 350.2770, 120.2440 Long-period fiber grating (LPFG) has been applied in fields of optical communication and sensing systems [1][2][3][4]. LPFG promotes the coupling between propagating core modes and propagating cladding modes to provide attenuation loss bands. The attenuated loss band can be utilized as optical fiber filters, in the application of gaining flattening [5], and as fiber-optic sensors that can measure the variation of physical parameters by monitoring the LPFG dip spectra. There are several LPFG fabrication processes. Excimer laser writing is a typical fabrication method of LPFG [6], but this method is complicate and expensive. LPFG can also be made by CO 2 laser machining [7], or arc discharge [8]. These two methods involve "point by point" scribing processes, and thereby limiting the production rate. Since LPFGs possess these fabrication difficulties, several studies have utilized corrugated long-period fiber gratings (CLPFGs) instead [9][10]. A CLPFG could be fabricated by wet-etching, but this approach can reduce the precision of the CLPFG periods owing to the isotropic etching phenomena during the wet-etching process. Recently, a new fabrication method, sandwiched long-period fiber gratings (SLPFG), was reported by the authors [11]. It utilized thick photoresist technique to construct a periodic structure on the fiber surface to induce refractive index modulations when loaded. Although period precision was greatly improved and the facility cost was reduced by more than 50%, the large width of the sandwiched structure (about 5 mm) made this method uncompetitive. Therefore, based on the modulation concepts of SLPFG, the current research proposes an innovative LPFG processing method that utilizes an inductively coupled plasma (ICP) dry etching technique to resolve the issues of precision and high volume production, and thereby naming this perfectly notched LPFG as NLPFG. A typical NLPFG has a tunable resonance-attenuation loss for particular wavelength as a loss-tunable filter. When a NLPFG is under loadings or external environment effects, such as forces, strains, torsions, or temperatures, the transmission spectra change with wavelength shift, and resonance-attenuation loss. When comparing the general properties of NLPFG and CLPFG, it is observed that both of filters are sensitive to tension and torsion, but NLPFG is insensitive to bending [9]. The tensile characteristics of the NLPFG are also demonstrated in this study. In order to fabricate an NLPFG, a new fabrication method utilizing the ICP dry etching technique was used to precisely form the surface grating pattern [ Fig. 1 ]. Firstly, a 4 in. silicon wafer was covered by a copper thin film as the sacrificial-layer (100 nm), using a sputtering system (Ulvac MCH-9800). The wafer then coated a 60 μm thick negative photoresist SU-8 50 (MicroChem Corp) as the first layer by a spinning method and using lithography process to develop a supporting structure for making the bottom grating pattern. After forming the supporting structure, the etched optical fiber with diameter 81.4 μm was placed and fixed on this supporting structure accurately. Secondly, the 60 μm thick negative photoresist SU-8 50 was spun again to cover the optical fiber, forming the second layer. Meanwhile, the SU-8 developer was used to etch microholes on the grating structure by lithography process. Thirdly, using a solution of 45% ferric chloride could remove the sacrificial copper thin film, and thereby obtaining the fiber that embedded in patterned SU8 photoresist. The fiber was then put into a chamber of ICP to construct the macro grating 
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